Abstract: The generality of the titled procedure for the convenient and easy preparation of flavones, 3 substituted flavones, chromones, 2-substituted chromones and their thio analogues is demonstrated.
INTRODUCTION
4//-l-Benzopyran-4-ones (chromones) and their 2-aryl-substituted derivatives (flavones) are widely distributed in the plant kingdom. Some of these naturally occurring compounds and their synthetic analogues including thio derivatives (1-thiochromones and 1-thioflavones) have shown wide variety of significant biological activities (1,2) in humans, including anticancer (2a ), antiviral (2c), anti-HIV (2d,e) and protein-tyrosine kinase inhibitory (2g,h) effects. Although numerous methods have been developed for their syntheses (3), there is a continuous effort to improve the procedures. Dimethyl sulfoxide (DMSO) containing catalytic amount of iodine has been reported as an efficient reagent for the synthesis of flavones from either 2'-hydroxychalcones or 2-aryl-2,3-dihydro-4//-l-benzopyran-4-Cyclodehydrogenation took place smoothly in the presence of both electron-withdrawing (Entries 3-6, 12-14) and electron-donating (Entries 7,15,16) substituents. Substituents sensitive to oxidation such as isopropyl (Entry 10) and formyl (Entries 2 and 12) tolerated well the conditions and no nuclear iodination or oxidation was observed even in the case of highly activated aromatic rings (Entries 15 and 16). Alkyl acetal protecting groups were completely cleaved (Entries 1,9,11) but aryl acetals remained intact (Entry 7) during the cyclodehydrogenation. In accordance with previous results (3c), benzyloxy group showed considerable stability in this reaction of short period of time (Entries 1 and 2). The observed clear differentiation between alkyl and aryl acetals, benzyloxy and alkoxy functionalities allows the easy and versatile synthesis of great variety of partially protected/alkoxylated naturally occurring hydroxyflavones. Treatment of 3-substituted flavanones 3a-c, a family of compounds which has not been investigated previously, was found to afford the desired 3-substituted flavones 4a-c (Scheme 2, Table   1 ). Low yield of 4b may be rationalized in terms of the well-documented good leaving group ability of thiocyanato group. (7) The ammonium salt 3d failed to yield any 4d, only the slow decomposition of the starting material could be observed.
As a further extension, the reaction of l-(2-hydroxyphenyl)-2-propen-l-ones 5a,b, l-(2-hydroxy-4-methoxyphenyl)-2-buten-l-one (5e), 3-heteroaryl-l-(2-hydroxyphenyl)-2-propen-l-ones 5f,g and 2,3-dihydro-4//-l-benzopyran-4-ones (chromanones) 6b-d was also studied (Scheme 3, Table 1 ).
Substrates listed above were found to give the appropriate chromones 7a-g but the yields depended significantly on the structure of the starting material. Thus, yields for enones 5 with only hydrogen and alkyl group in their β position were lower (Entries 21,22,26) than those for chromanones 6 (Entries 23-25, also compare Entry 22 to Entry 23). Only cyclodehydrogenation but no functionalization of heteroaryl unit R was observed in the transformation of enones 5f,g.
Upon treatment of 2,3-dihydro-4//-l-benzothiopyran-4-ones 8a,b the desired thiochromones 9a,b
were obtained in moderate-to-good yield (Scheme 4, Table 1 , Entries 29,30).
To explain our experimental findings, particularly the lack of any nuclear iodination of the activated aromatic rings, a mechanism closely related to Moffatt and Swern oxidations (8) could be postulated instead of the previous sequence (6a) with intermediacy of α-iodo ketones. In the case of 1-(2-hydroxyphenyl)-2,3-alkene-l-ones a ring closure to the corresponding chroman-4-ones takes place first. In the next step an iodide attack on allylic hydrogen of A or Β intermediates formed from enolized benzoheterocyclanones and I 2 /DMSO reagent (9) provides the cyclic enones 2,4,7,9 (Scheme 5). Table 2 . 
